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(57) [£ft] 

nun s^fi© y * u ^ a 

-*-r * -/n*ttK«nfc y f - ? a - So 
T\ JdBEn -Wb^©ni&*4^s.o c wms^*M©®-g- 

«©*«»< 1. 5~1. 9g/cm 3 T s £>3'J3^A-#cm 

* >^rc*ttfl:Ji*ttE* 1 ~5 oil%«L^ :Mfi 
ssmni/r»£-u ks£-»*jmm*i::smiU saj*^ 

iDEl/C— WW'S C SlIifE 

fcuffeflm®. ^L<(ifrE©Mjfij*T'«jS$n/c'j^ 
ipjLTBeau ^o-e©jaiaK«»«A<ffiA*nfc'jf- 




( 2 3 

1 

^©&K*<1. 5-1. 9g/cm s T*5 'J^^A-^m 

hzmnzm. i ia«c© «j f-->A-^s?tfeffl^ 0 

[»*3I3] lt£&&^©TX^ HJ£ri<5«TT'&£ 10 
fflf*a lXii2 iSfcO 'J A - & WfcJHfi«„ 

[»*^4] . fl^b^tBfc##Xtt*M&£«MMbitfte 
tt/<w >^*=s»fl;tt«t* i~50 Mfi%^Jn U -ft 

[0 0 0 1] 

;i4* ft* t c mntz ') 1- 1> a - frmrn t * n*» 5 fc &© 30 
<j * a - R*mffl©aat5* ©«jftft»;M-r s . 

[0 0 0 2] 

[«e*©gc^] se*©'jf->A-ejc*»ffl©«ii^ wi 

h"-x^ns&'fb ufcjsttttt^tt a&m^tz *> 
UTMi&^-x h i u -©ns&^-x h^s»i?g©^ffi 

OTffilSnTIf^. #^BS6 2 - 2 3 4 3 3 

U lM , *;l'»tt©&&*B-*T^So 
[0 0 0 3] L^Lttri<£>. SS&*£ B B B ;&<f&iILT^5^ 
ASSH&acFa-^XtiSftfbLfeAlSaW&tt^Jix ctt 
*(R]©fe B B a ©*ra©fe-g-*A^ ttft©ffi^riRi©*6'&-»=tt; 
-iTl?l>^«b. t&ft(::J:0£ttJfn©&g-£<9J*U 7X 
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2 

«r x ^©m^te^^mm^offi^iRUwE^ l, *©*± 

flttttfi^©!Jf-tfA©«UR.;mH©«»)i&Lrci 
oTMtS c *to&fll©2*»:: J: ») *ffil*JSU©ift«36^ 
1M * jWtfSHW&T-tZ -5 Hf *) Ttt < , 

1 . 5g/cm s jy±K-r£<t. tifittc; f- 

*aj&<«« • »asn»: < < ft*), aaassfettttWrtt* a 
A-»««©#%iafc»j©i*vi'4 ir -«ie*isr±s-a:* 

[0 0 0 4] 

ti> i«#a© y f - a - &Mm\z&m*£ >)?-<y a - &n 

*flififfi*«tt-rSfe©T*So »#^2&tf3E«© 

*>©•?*«„ a*^4e«©fsw«x 
its ajS3Ett*«ptstRaf-y-i' * yu»fsfe»c«nfc >) 
Azi&tM&rcffatt 'J f-f A-j>c*fltfflfi«©38Jtft* 
S«t-r-5.fe©T'*>^. 0 8B*R5E«©»W«. B^fi 

[0 0 0 5] 

>>A-»cK^fis»rtJi>r. jnffis — #-fb»©mi&te 

: ?-2feO C: fi"«***#»l©fi-&tt©«flE*< 1 . 5-1. 9g/ 
cm 3 T*S 'J^A-tf^ttlfflfi^ra-rSo ^fc^ 
sjti. c©fi«&tt^-*^ ffi¥tt©*4^*«Sic. KipJffi^ 

'Jf-^A-tfcfcttUBfiSKM-rSo *»Wtt. d 

©Hi&t4^©TX^^ Hk*<5JKT-C*S»*^lXli 
2 iStt© 'J f - •> A - i^c* %M M^iC MirZ 0 
[0 0 0 6] 4fc3#:55W«> m»ftBriBtt#«XB«« 
£!B»fl:nrtefc'<-f >^iwHiS<b«^^ 1 - 5 0ii% 

jwru »jw*««*-*fcax saBEUT-^b-r-sci 

*W«i-*-« U ^^A-ftWflfcfflfiSojHjSftKHt- 
5o *6»r*»Wttx BflteU^^A-^Tlfefflfi^ £ 

*©SiHKW!¥«*<ffiAStlfc 'J ^^A-^m^*rg|-r 

So 

[0 0 0 7] 

[*W©SaS©*«] *3BW©'Jf-^A-J}c*«ifflftffi 
(4. *ttte^RatWtt#te»JW©»£* 



( 3 ) 

3 

5-1. 9g/cm 3 T*^Ct*#®i:-r5o 

mammt, # * l < i* i . 55-1. 8 5g/cm 3 % x 

&«F*L<lil. 6-1. 8 5g/cm\ S&Kff* L< 
(41. 6-1. 8g/coi s ©$SB<t£tl<5 0 *|8WK*it* 

1 . 9 g/cm 3 5 <t . ikmftnftmmT 10 

U 1. 5g/cm 3 *$iTJ4f# £ft* 'Jf^A-tfc^flfc© 
[0 0 0 8] *»W©'Jf->A-?*«»ffl©«j:«^S 

6<D+T, B^tt©!^***^ BESlffi*<IP¥ftitt<5 

©*fc^o «*.tf*M*, Wtfttx — SB©*Mfc«?©iBtfe© 20 
Wctil^tns. IMMJtf-Kfci^Tx ffi£fc©jil¥ 

[0 0 0 9] d©«i6«r^-K*Jl-»TH 3 Ftt©tt^tt*^ 
X(4*S£-UT<^S^ te-&ittE^©tt^-*<, 

¥WCfe-e-l/T0^5«IB*lHv *-^<t(450©t4W 30 

te3£S©E#»£x ifS-g-L/T I. ->£&©;&<#* U\, lo© 
SMMfrF-Cfc^T. M 3 F4fc©tt : f-©*'&-Xttil*-&f *« 

t£©tt^©:*:£ * i LTf4. ttiT 1-10 0// mf* 

©¥^*iS© 2/3 2> C <fc U \, 

[0 0 10] £«#Ji 

5c HI K*»HTtf>^**i&tt?-©— 0J©tfr?- 

«iS©^SmT-SI8S^K*^-ro HlC*Jl>Ts 
(a) tt*»WTJB^SJ(MMfrf-©*£ifi©j£aEg*?- 
I«R«mu (b) (iKttt£^©0rifi©j££Stt?8»R 
«WT*So < a ) »:*i^Ttt^ lffl^tt«rt-tt©IM& 

[0 0 11] t/;TX^ hJt*<5JKTT? IbZm&ftti- 50 



1 0 - 1 8 8 9 5 9 

4 

»::y^tfA*^.;ttau«<ttS©r#*U^ T 

hJfcj&<l. 2*^(4. tfc?H©&ttBStt*<tt& 

T> ££K0£U>$SH©TPS<4 1. 3j^JiT'*5 0 £ 
fcx $ bCfft H,^H©±P1(4> 3J«TT&iK TX 

TLS<tt*«lRl#*<5o Sfr-T, fiCffJU^TX^ 
^hJfclil. 3~3T*>5 0 7X^^ hJ±f4, £ 

»tfrf-©fi«|jGFfll©:R3*A % Sffl^lRlOS^^B^U 

Jtw\ aaat-ran&tt^f-i&a:^ ffifcrc 1 o of@©n 

tttt^iSKU A/B*M5eu ^©WMiofc 
^•©^jtiLT(4. J;*3/hSOH«tt^©Jfe-&#XI4li 

u<s arte©, »¥«©&*■*« 

8U BefpJffi*^ 3 f^<t^5J:-?JC»-g-X<4fe^-$^ll 

[0 0 1 2] JfrSBW-CffiJfl-raiM&te^tt* ifc^ffi*^ 
8m s /g«T©fc©^« : *L<. <fc(3$?* U< (4 5m 2 /gJ« 

'J f-tf A-&**©aa3fcttW«ttRtf-!M 

lRl±$-ti:5c:i*<-C#x £/c si— b-^^yus©^^ 
isftn?* -5„ itsffi**^ 8mVg£ 

©^ia***<**<*sffiiRiK**)x j^^-aHt 

ffiS{4. 1. 5~5m l /gT'*5Ci*^t,<r04 L<> 
2-5m 2 /gT , *>SC<t^1sii6T»4 L^c JtSffi»©ffliJ 
^(4. BETi tt«?f©JSEftI©^*fe* 

[0013] *&WTmi^&mm®.?<Dxm 
fcftmnrizisvzmih'DmMmMd (o o 2) (43. 3 

8 A«Tj&<#* L < * 3. 3 7AHTT*4C4i<J:t) 

ffiK, 3. 3 6 A1H~F~€$>Z>Z t>(C}ff 4 L 
l>o c tt^(p]©^ B s H ^©^:$ $ L c (0 0 2) {45 0 0 
A£Lha<#*U<U 1 0 0 0- 1 0 0 0 0 AT&ZZt 
*<«k»)»*U^ *g B B H ©«raiSSId (0 0 2) j&Vh3< 
^5^ctt^|R]©^ B B a ^©^:^$L c (0 0 2) 

[ooi4] ^iBwoy^-^A-ejcwrti^gfficwajfe 

immts.^^ >^izmtMtnm^ 1 - 5 o mm%mm u 
rzs-g- «b£ Ltz&®&-f z> z t iz x a 4 -rni&*i^ 



( 4 ) 

5 

C t KL J; -3 xmz> C t *<T£ Z> o 
[0 0 1 53 Itifi^Br#Efc#**£LT(i. #Jx.tf. =i- 

r £ 5 *<«3itttr * tut MR a <c t ^ iw& 

[0 0 16] ££<Cl£g&ibfcl!aS<t LTfi. WAtftt. - 10 
>y4vK ^*>. -Wfft. «I^©£R> £ttt,©Efrfb 

ctt*©«tt*bji*»©*in*H\ 

fw>^LT»t L<(i 1 ~5 OBS96. J;0$Fi:L<fi5 
-40 fifi%©$SH. * L < li 5 — 3 0 M% 

©•fiHtS tlx Hi%*lT*5iIi&«tf(D7^ 

^t«Ci *<Eg Tffc SUfcWS < 4 ffiffi K: * 4 „ 20 

[0 0 17] /^V^tLm #Jx.f*. t°<y 

##XM*»K*f L> 5-80 mfi%^iJDf -5 C <k*<# 
*L<* 1 0~8 0ti»JDt5CiAU(}fftL 
<U 1 5-8 0**WgSftrr4£<!:*<S U', 

nz>ib\ '<<< >y<Dmt&]>jL±.<z>um.-?m.&irz> c tt>< 

KfcU 5 0-3 0 0 ta<#* L/ < . JWR-fbttWJB©*^ 
fCJix 2 0~10 0WfflU^ 
[0 0 18] &f::±e©»&«j*«MSU IM&flstoffi* 

?t-? 0 tt*>\ c©5aa©mjc_hia?i,-g-!^^9T^jgttcfiE 

imm&mm.*. t M^f-vm^. 40 
-?zjsm<mf zti&o mmitoumz^ 200 oxim 

_bWff£L<. 2 5 0 0°CU±.-ChZ>Ztfr L 
<U 2 8 0 O^C-S 2 0 CCTiSCiid^ £>K$f£ U 

iv j&ttflsoafl&wst^ jh»©*Si&©35*j&<jr<* 

[0 0 19] tfcfc, »£ftfc*»fbtt**MM-.5C&*< 50 
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«i«yz» «e»57K tf>^K 'n>-?-~ 

^w?©ttto©*ft*tsc:i*«-t7**o »«f»©«ts 

Ji> T^tta** 1 ~ 1 0 0 /t m*W* L < . 10-50 
1-**»£M:fldB-*- **«©»B»CD3iQ3^-t?*S < fc* 

[0 0 2 03 *»9JM\ ±EK^-rxa*ilS*c:i»cJ: 

«T©ni&*ir^f#4c:<t^T#. $ ibiz&mmm&s 

m' /gJ^T©Hi&t4^ £t#4 C 

[0 0 2 1 3 W^nfcWSBiRfttt^lix WSSStMS 

©*tticjsaag*ti*o w&?iM£*JW<t uxiix 

a. zr^ju^^ -r^e^o^fcttw^fb^ifctp 

AWT'* -So *IBB^Cfe^T1'*>e3|^©^*irj:» 
^-fb-g-^liUXJi. jpij^y-fblf— ij-r>x t°'Jif 

[0 0 2 23 HS&*4^iW^^*^i<i:©iS-g-it*(i. 

1 0 OMHBKStfUT* 3 - 1 

0 MSSM ^ * c i AW * U iv **l i UT tt#«c fflK 
Btt<. N-y - t°a 'J K>. S^^U*;UAT 

!g)(C3^LT. 3 0~7 OllJilt^ftSCii^tL 

IV 

[0 0 2 33 «#tLTB, «J>Ltf— yir-»K i0«£© 
ISx > -y ^a>S^©&«**{*:*<tt«T**o 

# N 4fc^tl&*ia*-S-t>-ti:T-H*:<bUTt>J:lv -© 

|n]UTESL> ^WjyttiffiAtSCiCJ;^ ft* 
®^#*ti|sf ; &fi#C'(KM L/c 'J f-"?A-»t*«U=Jt«L 

-So 

[0 0 2 43 *^BJf-*J(J--5> "J f"«>A-e>cm?fe©jESJr 
ffll>^*lSiWi|!4irof»T{i#{C$0ffi{in£<x L i N i O 
LiCoO,. L i Mn t O«<P*#ttXttiB-&-UTffi 
M-Tiit^-r**, IWiLT!^ L i C 1 0 4 * 
Li PF ( , L i As F 5 , LiBF^ L i SO,CF, 
^©'J^CA^^JX-Ji^UV*-^- K i^xf 
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7 

- K fh?t KQ75X ^Dtfb>*-«K* - h% 
L/ct,^*J>£ WtS^»^*ffi^-r-5 

[0 0 2 5] 4?/N°U-^iLT(i. 0iJ>Ll4tf 'J if- U 
U:/ob°b>3p©tf y*P7^ >£±j£#<hL-/c 

A «©—ffl«fffijEEBI*3«'ro H2K 

jEI16li^fX^7 h 8KTm)>l&fl&7^ll5££tl 
[0 0 2 6] 

H3£0|J 1 20 

•yf-2 OfiiSfl. RiVr'rtksn&SUBt&i-JW-fr 
1 5 U 1 0 CCT' 1 HtrafiWL/Cc 

T\ i*#iM4 1 T2 8 0 0"CT#MELfc»»»<U ¥ 
^*ta*< 2 5^ m©S&IMfr?-*fNK 0/c o » t>*l/cJIS& 

o offlffisrcatftfiu 77^? nfc©^« 

*Sll5eLfcil6S* 1. 5T'*>-,/c 0 3fc»£tlrt:3HMi 
^©B E TikKJiZitmrnmiL 2. lm z /g-r**3. n 
^^©Xifc£ftll3r{::.kS*ifi©JIIHIEJ*d (0 0 
2)1*3. 3 6 5A, & H B f©^$Lc (0 0 2) It 30 

i o o oAjj(±T*ofc„ *£c»£ftfciitt*fr?-©j£ 
smttmrnmsM csemid K«k*u*\ c©m£& 

Kjfe-g-XJ**^ L/c«it£ LT^fco 

[0 0 2 7] &t,>T^£tt/cfy&!|!4^-9 0SS%K1N- 
**\rt/- 2 -fcfo U K>i:gHlfc^'J 7 Wbk"- 'J-r 
> (PVDF) OMKilliLTifiKU H 

S&^-Xh£»/c„ d©it£&^-X h£J¥ O^rn 
©EESWISKiMiU S&JCftj»UTN-yf-^-2- 
b°o'J K>*»*U 7°L/XT'3 0MPa©£E;fc"CBEtt 40 
U ifttfiP VDF©l^t|fflfSA<8 0 ^mS 
tf*fl&&< 1.55 g/cm s ©t*t*4«H<£f#/c 0 

[0 0 2 8] »&tlfc«»«**3«^-feCJ:iS«lE 

fTofc„ H3tttff-tf A-tfc*Jfi©«l&Brr*lK *CH 
«ffi©»P«ttH3K*f «t-5»w^5X-fe7U9^ 
lOiLTLiPF ^xfl/>^-*^-h (EC) 
h (DMC) (ECiDMCIi 
WmifC 1:1) ©S^gtttr 1 'J y ^l/©gS 

ictt LtgfiiAn, «*4H;fli 1 1 . -fev? 50 



1 0 - 1 8 8 9 5 9 
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1 2SWS1 3*«BLTKiiU ££k#hej 
S 1 4 *±3$fr t.S5LT'JfC A LT 
fro tz a tt fc\ *}& 1 3 1 4 l±£J! 'J •> 

AfcffiJHU H?/<U-* 1 2 Kfittf'Jxf- UPSHUR* 

1 1 <h*MI 1 3 ©HKU ttftttS©&tttt : 7 L <!: PVDF 
<Dm&%)(D[fimiZ*i LT. 0. 2mA/cm , ©SSz?l£T5mV 
(Vvs. Li/Li') *T35^U 1 V (Vvs. Li/L 
i') *Ttt«rSKIft*5 O^^UfcijiBLfcjMtt 

«g*©ffiTtt«»3nfca*ofc 0 sta&aasttWBtt 

ffiiLT^ 0. 3mA/cm J ©^^ET'3£^U, ifcHUdft 
£-0. 5. 2. 0. 4. 0SX>"6. 0mA/cm z (^k$ 
-tK C©i*©JR«&tt^tPVDF©ta^*©tt:*K*f 
irZl$LW.&m£m 1 Kij^-o 
[0 0 2 9] HJfetfJ 2 

7VXT©EI82j*4 OMPatUfcfiWix Hl^Jl £ 

maoiitg-ctwutiifc. »&nfc«»ws© 

*M&«£f £ PVDF ©»•&«©» 3 Ii80/i mRCHBK 
{41. 6 3 g/cm 3 -C* /c D »T, m&m 1 £ K«© 

ig^itv ') f-'y^-fcm.mzftgt u hjsw i tm 
m<DU&&n^tzibwm.®&<Di&T(tmwisnufr', 

tz 0 Z.tzl&mj&mm.ftftimmtLT^ 0. 3mA/cm 2 ©^ 
^dfcT3fc«U Stft^Sfc^O. 5. 2. 0. 4. 0&tf 

■to 

[0030] mmm 3 

/l/XTC£E«A4 8 OMPai L/cJ£W4. %jfe#| 1 t 

ra*©ig*eTa*4Wtt*»fc. s&tifcswws© 

IM&tfrft PVDF ©»<&!»© J£ 3 (480// m&tf«fffi 
(41. 7 5 g/cm 3 -C*> -3 /Co gdii#J<?:IU*ai©X 

©S*lft*ff ^ fc*<&S^fi©teT{±SBg!$ tl<C^ o /Co 
^/c^?tSl«;#tti¥fii:UT. 0. 3mA/cm ! ©5£1tzffE 
T'3EliL> MIMO. 5. 2. 0. 4. 0&tf6. 
0mA/cm 8 jr^b^-tir/ct^©^^*^^ 1 i'^"To 

[003 1 ] mnm 4 

^UXTOffiJSA* 1 0 0MPaiL/cJi(^(4. HJfcfliJ 1 
<t^«©xa*<lTttJH«S*»A:o »^tl/cK^m@ 
©Hl&t4^-<h P V D F ©il-g-^©*^ (4 8 0 ft mSW 
Ktt 1 . 8 5 g/cm 3 T* /Co HJtef^J 1 <h 

©X^ST. 'J^A-&Hflfc£fFSU Slili 

/Co */c^ig^SS:m#tti¥ffi<i:LT. 0. 3mA/cm 2 ©^ 
IffiTMU Sfc*^af£*0. 5. 2. 0. 4. O&tf 
6 . 0 mA/cm f $ -tir/c <t § ©RS^fi^S 1 Ki^ 

^-o 

[0 0 3 2] 1 

:/l/XT'©JEJ58;*j£ 2 OMPai L/cJK^(4. ^Jfe^J 1 t 
|13«©XfI£&Tf**41t@£f#/Co #t»tL/c^*4^S© 
SM&tt^F-iPVDF©iE-&«©»*li8 OpmSW 



( 6 ) 



<* i . 45 g/cm 3 -ch ->tzo & t ^ mM&i 1 1 mm<b 

fco *fcfta^Stt«#tt»F«iL/T. 0. 3mA/cm'©^ 
tffit?ML> ttttMO. 5. 2. 0. 4. O&ff 
6. OmA/cm z ^<k$-ti-/c<h$©&m$**a 1 
■To 

[0 0 3 3] JfcjRtffJ 2 

7bXT©fiEfii;*j£ 1 4 OMP&t LfcfiWttx HJfetffl l 



#M¥ 1 0 - 1 8 8 9 5 9 
10 

©liS&te^i: P V D F OOM&VoomZte 80// mRtflfc 
Sfi 1 . 9 3 g/cm s T<fc ofco J5?l >Tx fi»J 1 6i HHS© 
Ii4lT^ 'J f-tf A-fc*«i£fEHU fW l 6 
©*Mft*?Tofc<!: 1 5. 7«ffiTLfc„ 

*/c&iS^;&^#ttf¥*£LT. 0. 3mA/cm 1 ©^^ 
T3fc«U tSLW.mifa$: 0 . 5. 2. 0> 4. 0RCf6. 
OmA/cm' K^fb£-£/.:££©Sfcm&S£g 1 iZfjk-t 0 

[0 0 3 4 J 

[gl] 



10 





1 


£%0S2 


$%M3 




JtttM 1 




(g/co a ) 


1.55 


1.63 


1,75 


1,85 


1.45 


1.93 


EC « « S 

(MAh/cm 1 ) 


& s « a 

0 . 5 mk/cn 2 


5 4 2 


5 6 2 


5 7 0 


5 8 7 


5 0 9 


5 2 7 


BC Sft 
2 . 0 mA/cn 1 5$ 


5 2 4 


5 4 6 


5 5 3 


5 6 6 


493 


4 8 1 


S f£ ft 

4 ♦ 0 mA/ca* 


5 0 0 


5 2 2 


5 2 8 


5 1 2 


4 7 3 


4 16 


I 8 8 i 

6 . 0 mA/ca* 


4 6 8 


4 8 4 


4 7 8 


4 7 0 


4 4 2 


3 6 0 



[0 0 3 5] m.UZjjkZtl?>J:oiC^ ^IPJO'J^A 
[0 0 3 63 

[#8BfJ©X&*] 1 E«® 'J f-f A-tfcWftfli&ffi 

i**at*»ttacf * A4*ttrc*tifc y f - ■> a 30 

>J O A - «F«tt 0 A - JJc«*ft«fiS*< 

f#£*i£o it*^ 5 ia«c©ui L '} a i«#a 

[HBOllfttBWB] 

IT* <0 x ( a ) tefli^-©^*®©^^ ( b ) lite?- 
©#rffi©^KT'<&£ 0 
[H2] RUffi'Jf-^A-***©— SBBfHiEffiia-r* 40 14 



-So 

[0 3] **W©SQfi«T. 3tett*«Ftt&^Wi£«J 
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